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(54) A novel member of the IL-1 family, IL-1 delta 

(57) IL-1 delta polypeptides and polynucleotides 
and methods for producing such polypeptides by recom- 
binant techniques are disclosed. Also disclosed are 
methods for utilizing tL-1 delta polypeptides and poly- 
nucleotides in the design of protocols for the treatment 
of chronic and acute inflammation, arthritis, septicemia, 
autoimmune diseases (e.g. inflammatory bowel dis- 



ease, psoriasis), transplant rejection, graft versus host 
disease, infection, stroice, ischemia, acute respiratory 
disease syndrome, restenosis, brain injury, AIDS, bone 
diseases (e g. osteoporosis), cancer (e.g. lymphoprotff- 
erative disorders), atherosclerosis, and Alzheimer's dis- 
ease, among others, and diagnostic assays for such 
conditions. 



CM 
< 

o> 

GO 
00 

O) 
1^ 
00 

o 

Q. 
LU 



Prnted by Jouve, 75001 PARIS (FR) 



10 



30 



35 



40 



EP 0 879 889 A2 

Description 

This application claims the benefit of U.S. Provisional Application No. 60/046,957, filed May 19, 1997. 
FIELD OF INVENTION 

This invention relates to newly identified polynucleotides, polypeptides encoded by them and to the use of such 
polynucleotides and polypeptides, and to their production. More particularly the polynucleotides and polypeptides of 
the present invention relate to lnterleukin-1 family, hereinafter referred to as IL-1 defta. The invention also relates to 
inhibiting or activating the action of such polynucleotides and polypeptides. 

BACKGROUND OF THE INVENTION 

interteukin-l refers to two proteins (IL1a and ILip) which play a key role early in the inflamrnatotv response [for 
a review see C.A.Dinarelto, Blood. 87:2095^2147 (1996} and references therein]. Both proteins are made as 31kDal 
intracellular precursor proteins which are cleaved upon secretion to yiekJ mature carboxy-terminal 17kDal fragments 
which are biologically active. In the case of IL-ip, this cleavage involves an intracellular cysteine protease known as 
ICE, which IS required to release the active fragment from the inactive precursor The precursor of IL-1 a is active 

These two proteins act by binding to cell surtace receptors found on alrnost all cell types and triggenng a range 
of responses either alone or in concert with other secreted factors. These range from effect on proliferation (e g of 
fibroblasts. T cells), apoptosis (e.g.. A375 melanoma cells), cytokine induction (eg., of TNF, IL1 , ILB), receptor activation 
(e.g., E-selectin). ecosanoid production (e g.. PGE2) and the secretk^n of degradative enzymes (e g collagenase) 
To achieve this, IL-1 activates transcription factors such as NF-,cB and AP 1 . Several of the activities of IL-1 action on 
target cells are believed to be mediated through activation of kinase cascades that have also been assoc.ated with 
cellular stresses, such as the stress activated MAP kinases JNK/SAPK and p3e. 

A third member of the IL-1 family was subsequently discovered which acts as a natural antagonist of IL-1 a and 
IL-lp by binding to the IL-1 receptor but not transducing an intracellular signal or a biotogical response The protein 
was called IL-1 ra (for IL-1 receptor antagonist) or IRAP (for IL-1 receptor antagonist protein). At least three alternatively 
spliced fomns of IL-1ra exist: one encodes a secreted protein, and the other two encode intracellular proteins The 
relative role of the three fomis and reason for their different localization is not known. All three proteins IL-1 a IL-1B 
and IL-Ira, share approximately 25-30% amino acid identity and a similar threeKJimensional structure "consisiing of 
twelve fi-strands fokJed into a p-barrel. with an internal thrice repeated structural motif. 

There are three known IL-1 receptor subunits. The active receptor complex consists of the type I receptor and 
IL1 RAcP (for IL-I accessory protein). TTie type I receptor is responsible for binding of the three ligands and is able to 
do so in the absence of the IL1 RAcP However, signal transduction requires interaction of IL-1 a or p with the IL1 RAcP 
IL-1 ra does not interact with the IL-1 RAcP and hence cannot signal. A third receptor subunit. the type II receptor binds 
IL-1a and IL-ip but cannot signal due to its lack of an intracellular domain. Rather, it acts as a decoy either in its 
membrane form or as an antagonist in a cleaved secreted fomi, and hence inhibits IL-1 activity It only weakly binds 

Many studies using IL-1ra, soluble IL-1 R derived from the extracellular domain of the type I IL-1 R antibodies to 
I L-1 a or p, and transgenic knockouts of these genes have shown conclusively that the I L-1 s play a key role in a number 
of pathophysiotogies (see C.A. Dinarelto. BkxxJ 87:2095-2147 (1996) for a review) For example IL-1ra has been 
shown to be effective in animal models of septic shock, rheumatoid arthritis, graft versus host disease stroke cardiac 
ischemia, and is currently in clincal trials for some of these indications. Moreover, IL-1 a and p have shown some 
potential as hematopoietic stem cell stimulators with potential as radio- and chemoprotectants 

More recently, a nr>ore distant member of the IL-1 family was kJentified. This protein, originally isolated through its 
ability to induce Interferon gamma in T cells and hence called Interferon gamma inducing factor (IGIF) [H Okamura 
et al., Nature 378:88-91 (1995)], was subsequently shown to fold in a similar structure to the IL-1s and share weak 
amino acd identity [Bazan et al. , Nature 379:591 (1 996)] The name IL-I7 was proposed, but the name IL-1 8 has been 
officially adopted. IGIF appears to play a direct role in the liver damage which occurs during toxic shock and is, therefore 
like the other IL-1 s in playing an early role in inflammatory and stressful conditions. 

TTiis indicates that the lnterleukin-1 family has an established, proven history as therapeutk; targets Clearly there 
IS a need for identiffcaton and characterizatkxi of further members of lnterleukin-1 family which can play a rote in 
preventing, ameliorating or correcting dysfunctions or diseases, including, but not limited to, chronic and acute inflam- 
mation, arthntis. septicemia, autoimmune diseases (e.g. inflammatory bowel disease, psoriasis), transplant rejection 
graft versus host disease, infectk^, stroke, ischemia, acute respiratory disease syndrome, restenosis, brain injury' 
AIDS, bone diseases (e g osteoporosis), cancer (e.g. lymphoprol iterative disorders), atherosclerosis, and Alzheimer's 
disease 
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SUMMARY OF THE INVENTION 

In one aspect, the invention relates to tL-1 delta polypeptides and recombinant materials and methods for their 
productKXi. Another aspect of the invention relates to methods for using such IL-1 defta polypeptides and polynucle- 
otides Such uses include the treatment of chronic and acute inflammation, arthritis, septicemia, autoimmune diseases 
(e g. inflammatory bowel disease, psoriasts), transplant rejection, graft versus host disease, infection, stroke ischemia 
acute respiratory disease syndrome, restenosis, brain injury. AIDS, bone diseases (e.g. osteoporosis), cancer (e q' 
lymphoproli erative disorders), atherosclerosis, and Athe.mer's disease, among others. In still another aspect the 
inventKxi relates to methods to identify agonists and antagonists using the materials provided by the invention and 
treating condrtions associated with IL-1 delta imbalance with the dentified compounds. Yet another aspect of the in- 
vention relates to diagnostic assays for detecting diseases associated with inappropriate IL-1 delta activity or levels. 

DESCRIPTION OF THE INVENTION 
'5 Definitions 

The following definitions are provided to facilitate understanding of certain terms used frequently herein 
-IL-I delta- refers, among others, generally to a polypeptide having the amino acid sequence set forth in SEQ ID 
NO:2 or an allelic variant thereof. 
^0 -iL-l delta activity or IL-1 delta polypeptKle activity" or "biological activity of the IL-1 delta or IL-1 delta polypeptide" 

refers to the metabolic or physiologic function of said IL-1 delta including simitar activities or improved activities or 
hese activities with decreased undesirable SKJeneffects. Also included are antigenic and immunogenic activrties of said 

IL~1 0Gil3. 

"IL-1 delta gene" refers to a polynucleotide having the nucleotide sequence set forth in SEQ ID NO 1 or allelic 
25 variants thereof and/or their complements. 

"Antibodies" as used herein includes polyctonal and monoclonal antibodies, chimeric, single chain, and humanized 
antibodies, as well as Fab fragments, including the products of an Fab or other immunogtobulin expression library 

Isolated means altered "by the hand of man" from the natural state. If an "isolated" composition or substance 
occurs in nature. .1 has been changed or removed from its original environment, or both. For example, a polynucleotide 
or a polypeptide naturally present in a living animal is not "isolated." but the same polynucleotkJe or polypeptide sep- 
arated from the coexisting materials of its natural state is "isolated", as the term is employed herein 
RM7°'^,'f ^''"^'^"^ *° polyribonucleotide or polydeoxribonucleotide. which may be unmodified 

RNA or DNA or modii.ed RNA or DNA. "PofynucleotKJes" include, without limitation smgle- and double-stranded DMA 
Df^A that IS a mixture of single- and double-stranded regions, single- and double -stranded RNA, and RNA that is 
mixture of single-and double-stranded regbns. hybrid molecules comprising DNA and RNA that may be single^tranded 
or more typically, double-stranded or a mixture of single- and double-stranded regbns. In addition, "polynucleotide" 
nL? t^P'^-^^^^d^ ^«gi<^« comprising RNA or DNA or both RNA and DNA The term polynucleotide also includes 
DNAs or RNAs containing one or more modified bases and DNAs or RNAs with backbones modified for stability or for 
o herreasons. "Modified" bases include, for example, trrtylated bases and unusual bases such as inosine A vanety 
ofmodrficat^ns has been made to DNA and RNA; thus. "polynucleotkJe" embraces chemically enzymatically or met 
abc^ically modified forms of polynucleotides as typK^atty found ,n nature, as well as the chemical forms of DNA and 
RNA characteristic of viruses and cells. "Polynucleotide" also embraces relatively short polynucleotides, often referred 
to as oligonucleotides 

"Polypeptide" refers to any peptide or protein comprising two or more amino acids joined to each other by peptkJe 
bonds or modified peptide bonds, i.e., peptKie isosteres "Polypeptide" refers to both short chains, commonly referred 
to as peptides, oligopeptides or oligomers, and to longer chains, generally referred to as proteins. Polypeptides may 
^J!!! ^ gene-encoded amino acids. "Polypeptides" include amino acid sequences mod 

ified either by natural processes, such as posttranslational processing, or by chemical modification techniques which 
are well knowri in the art. Such modifications are well described in basic texts and in more detailed monographs as 
^J'^'^'^'nous research literature. Modificatkx^s can occur anywhere in a polypeptide, including the peptkJe 
backbone, the ammo acid SKte^ains and the amino or carboxyl termini It will be appreciated that the same type of 
modification may be present in the same or varying degrees at several srtes in a given polypeptkJe Also a given 
polypeptKie may contain many types of modtfications. Polypeptdes may be branched as a result of ubiquitinatKx> and 
they may be cyclK;. with or without branching. Cyclic, branched and branched cyclic polypeptides may result from 
pcettransia ton natural processes or may be made by synthetic methods. Modifications include acetytation. acylation 
ADP-rtoosylation. amKiation, covalent anachment of flavin, covalent attachment of a heme moiety, covalent attachment 
of a nucleotide or nucleotide der^at^e. covalent attachment of a lipid or lipKJ derivative, covalent attachment of phos- 
photidylinosrtol, cross-linking, cyclization. disulfide bond formation, demethylatkxi. formation of covalent crosslinks 
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ormat«n of cystine, tormat^n of pyroglutama.e, formylation, gamma<:art)oxylation. 9lyDosytetk>n, GPI anchor forma- 
lon. hydroxyblion, lodination. methylalion, myristoybtion, oxidation, proteolytic processing, phospho^lalbn prenyla- 
..on racem^ato,, selenoylatKx,, sutfatic,, transter-RNA mediated add»K>n of amino acids to pTo^eins s"i; aTa^^- 
nylatKn and ubK,un,nat|on See, for instance, PROTEINS - STRUCTURE AND Fi/IOLECULAH PROPERTIES 2nd 

nc^'/p ^"^ '^^^ ""^ Posttranslational Protein l^todifica- 

nons Perspectives and Prospects, pgs 1 -1 2 in POSTTRANSLATIONAL COVALENT MODIFICATION OF PROTEINS 

r.?Jl"^l^ '"^^^ S^««""«'--A"«ly='=toP'oteinmodtticatk>ns and nonprotein 

cofactors Melh Enzymol (1990) 182:626-646 and Rattan ot al.. -Protein Syntttesis: Posttranstet»nal KAxlifications 
and Aging", /(nr)W/(cadSc; (1992) 663:48-62 =.«iiondi ivioamcations 

r,, ^!^!^L ^ 'T 1^ ^ ^ P°'y">«'«""'« °' POlypeptkJe that differs from a reference polynucleotide 

sZ^r^e'^^'T" ^'"^^""^ * "^P'-^^' °' ^ PO^nucleotde differs in nucleot«e 

sequence from anottier. reference polynucleotkie Changes ,n the nucleotKJe sequence of the vanant may or may not 

^su ttaZn ' r '^'"^^ polynucleolide^ Nucleotide changes may 
result « ammo acKl substitutions, additions, deletions, fusKxis and truncations in the polypeptide encoded by the ret 
erence sequence, as d^ussed below. A lypteal vartent of a polypeptide differs « amino acid sequence fr<xn anle 
^f^ence polypeptde. Generally, differences are limited so that the sequences of the reference polypep^e and the 
vanant are closely similar overall and. in many regions, identteal. A variant and reference polyp^.We may diffe in 
amino acid sequence by one or more substitutions, ac«itions, dele.k^s in any c».binat»n. TJubsWuted™ insert d 
amino acKf residue may or may not be one encoded by the genetic code A variant of a polynucleotide or polypeplKie 
™y be a naturally occurring s«h as an allele variant, or it may be a variant that is not ^ to occur natur^^^ 
T^U^^""""^ P°^""'='«""^«^ fK>lypep,ides may be made by mutagenes^ technk,ues or by dir^t 

■Identity- is a measure of the identity of nucleotide sequences or amino acid sequences In general the sequences 

cT™ " Tu^'^l '^'^^ an7rt-recognized meaning and can be 

cateulaledus,ngpublishedtechniques.See,eg:(C0li^PUTAT10NALI^LECUlJkRBI0L0GY,Lesk Al^^^ ed Oxiord 
Un,vers,y Press, New York, 1988; BIOCOMPUTING: INFORMATICS AND GENOME PROJECTS Sm«h D vT^ 
Ar^demic Press, New York, 1993; COMPUTER ANALYSIS OF SEQUENCE DATA. PART I, Griffin; A M , and c'rifTn' 
H Q eds , Humana Press, New Jersey, 1994; SEQUENCE ANALYSIS IN MOLECULAR BIOLOGY von Heinle G ' 
^Tw YoT 1^9^' ^'^^/^^^^^S'S ""^ER, Gribskov. M and Devereux, J , eds . M S>::wrP^ess: 

New York. 1 991 ). While there exist a number of methods to measure identity between two polynucleotide or polypeptkle 

ZlZt r ^ «^"»"ly ^"jPloyed to determine kJentity or similarity between two sequences include, but are no 
touted to, those disclosed in Gurie to Huge Computers, Martin J. Bishop, ed.. Academic Press, San Diego 1 994 and 

codified ,n computer programs. Preferred computer program methods to determine identity and simitsrity betwee^ tv^ 

12(1) 387), BLASTP. BLASTN. FASTA (Atschul. S F e( a/, J AtotecS»;(1990)215 403) 

to a ti^J^'^'^T !^ ^ polynucleotide having a nucleotkJe sequence having al least, for example, 95% -kJentity 
IS dentica Ito the reference sequence except that the polynucleotkJe sequence may include up to five tS mutatic^s 

c^^^z:::TT,"l """"^ '^"^'^^ '° ^ "-^^ '<> ^^^^^^i 

cleotide having a nucleolrie sequence at least 95% Wentteal to a reference nucleotkJe sequence up to 5%o( the 

muLti^; o. h„ ™^ ^ '"''"^ These 

V"'"'"""" "-^y ^' Ihe 5 or 3 terminal positions ol the reference nucleotide sequence 

or anyv^ere between those temiina. postions. interspersed either indivklual^ amc«g nucleotides in the retor^^e 
sequence or in one or more contiguous groups within the reference sequence 

Similarly, by a polypeptide having an amino acid sequence having at least, for example, 957„ -identity to a refer- 
ence ammo acd sequence of SEQ ID NO:2 is intended that the ammo acid sequence ol the polypeplkie is identical 

100 ammo acids of the reference ammo acid of SEQ ID NO: 2 In other words, to obtain a polypeptide havmg an amino 
sequence at least 95% ^ntical to a reference amino acW sequer^. up to 5% of th^mi,^ acSo^ mT 
reference sequence may be deteled or substButed ™th another amino acid, or a number of an^no acids up to 5%^ 

or anywhere between those terminal positkxis, interspersed either indivkJually among resklues in the reference se- 
quence o, m one or more contiguous groups withm the reference sequence inereierencese 
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Polypeptides of the Invention 

In one aspect, the present invention relates to IL-1 delta polypeptides {or IL-1 delta proteins) The IL-1 delta 
polypeptides include the polypeptide of SEQ ID NOS:2 and 4; as well as polypeptides connprising the amino acid 

5 sequence of SEQ ID NO; 2; and polypeptides comprising the amino acid sequence which have at least 80% identity 
to that of SEQ ID NO:2 over its entire length, and still more preferably at least 90% identity, and even still more preferably 
at least 95% identity to SEQ ID NO: 2, Furthermore, those with at least 97-99% are highly preferred. Also included 
within IL-1 delta polypeptides are polypeptides having the amino acid sequence which have at least B0% identity to 
the polypeptide having the amino acid sequence of SEQ ID NO:2 over its entire length, and still more preferably at 

10 least 90% identity, and still more preferably at least 95% identity to SEQ ID NO:2. Furthermore, those with at least 
97-99% are highly preferred. Preferably IL-1 delta polypeptide exhibit at least one biological activity of IL-1 delta. 

The IL-1 delta polypeptides may be in the form of the "mature' protein or may be a part of a larger protein such 
as a fusion protein. It is often advantageous to include an additional amino acid sequence which contains secretory 
or leader sequences, pro-sequences, sequences which aid in purification such as multiple histidine residues, or an 
additional sequence for stability during recombinant production 

Fragments of the IL-1 delta polypeptides are also included in the invention. A fragment is a polypeptide having an 
amino acid sequence that entirely is the same as part, but not all, of the amino acid sequence of the aforementioned 
iL-1 delta polypeptides. As with IL-1 delta polypeptides, fragments may be free-standing," or comprised within a larger 
polypeptide of which they form a part or region, rTx>st preferably as a single continuous region Representative examples 

20 of polypeptide fragments of the invention, include, for example, fragments from about amino acid number 1 -20, 21 -40, 
41-60, 61-80, 81-100, and 101 to the end of IL-1 delta polypeptide In this context "about" includes the particularly 
recited ranges larger or smaller by several, 5. 4, 3, 2 or 1 amino acid at erther extreme or at both extremes. 

Preferred fragments include, for example, truncation polypeptides having the amino acid sequence of IL-1 delta 
polypeptides, except for deletion of a continuous series of residues that includes the amino terminus, or a continuous 

25 series of residues that includes the carboxyl terminus or deletion of two continuous series of residues, one including 
the amino terminus and one including the carboxyl terminus. Also preferred are fragments characterized by structural 
or functional attributes such as fragments that comprise alpha-helix and alpha-helix forming regions, beta-sheet and 
beta- sheet -forming regions, turn and turn-forming regions, coil and coil-torming regions, hydrophilic regions, hydro- 
phobic regions, alpha amphipathic regions, beta amphipathic regions, flexible regions, surface-forming regions, sub- 

30 strate binding region, and high antigenic index regions. Other preferred fragments are biologically active fragments. 
Biologically active fragments are those that mediate IL-1 delta activity, including those with a similar activity or an 
improved activity, or with a decreased undesirable activity. Also included are those that are antigenic or immunogenic 
in an animal, especially in a human. 

Preferably, all of these polypeptide fragments retain the biological activity of the IL-I delta, including antigenic 

35 activity AnrK>ng the most preferred fragment is that having the amino acid sequence of SEQ ID NO: 4. \feriants of the 
defined sequence and fragments also form part of the present invention. Preferred variants are those that vary from 
the referents by conservative amino acid substitutions - i.e., those that substitute a residue with another of like char- 
acteristics. Typical such substitutions are among Ala, Val, Leu and lie; among Ser and Thr; among the acidic residues 
Asp and Glu; among Asn and Gin; and anrwxig the basic residues Lys and Arg; or aromatic residues Phe and Tyr. 

40 Particularty preferred are variants in which several, 5-10, 1 -5, or 1 -2 amino acids are substituted, deleted, or added in 
any combination. 

The IL-1 delta polypeptides of the invention can be prepared in any suitable manner. Such polypeptides include 
isolated naturally occurring polypeptides, recombinanlly produced polypeptides, synthetically produced polypeptides, 
or polypeptides produced by a combination of these methods. Means for preparing such polypeptides are well under- 
4S stood in the art. 

Polynucleotides of the Invention 

Another aspect of the invention relates to IL-1 delta polynucleotides. IL-1 delta polynucleotides include isolated 
50 polynucleotides which encode the tL-1 delta polypeptides and fragments, and polynucleotides closely related thereto. 
More specifically, IL-1 delta polynucleotide of the invention include a polynucleotide comprising the nucleotide se- 
quence contained in SEQ ID NO: 1 encoding a IL-1 delta polypeptide of SEQ ID NO: 2. and polynucleotides having 
the particular sequences of SEQ ID NOS: 1 and 3. tL-1 delta polynucleotides further include a polynucleotide comprising 
a nucleotide sequence that has at least 80% identity over its entire length to a nucleotide sequence encoding the IL- 
55 1 delta polypeptide of SEQ ID NO:2, and a polynucleotide comprising a nucleotide sequence that is at least 80% 
identical to that of SEQ ID NO: 1 over its entire length. In this regard, polynucleotides at least 90% identical are par- 
ticularty preferred, and those with at least 95% are especially preferred. Furthermore, those with at least 97% are highly 
preferred and those with at least 98-99% are most highly preferred, with at least 99% being the most preferred. Also 
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included under IL-1 delta polynucleotides are a nucleotide sequence which has sufficient identity to a nucleotide se- 
quence conta.ned ,n SEQ ID NO: 1 to hybrKilze under cc^dilions useable for arr^pimcafci or for use as a probe or 
M l polynucleotides whch are complementary to such IL-1 delta polynucleotides 

IL-1 delta of the invention is structurally related to other proteins of the interleukin-l fam.ly family, as shown by the 
results Of sequencing the cDNA encoding hurmn IL-1 delta. The cDNA sequence of SEQ ID NO: 1 contains an ^en 
reading frame {nucleotide number 112 to 603) encoding a polypeptide of 164 amino acK^s of SEQ ID NO 2 The am^no 

human^r t IJ"""'" I f fo'^ '^^"'"^ ' — residues with 

human IL-1 beta(Auron etal . (1964) Proc. Nat! Acad Sci USA81 :7907-^ 

w^h Cae^rhrJTT' ' ^^'"^ ^"" '^ ^'"^'^ '^""^^ ("^'"^ ^^AST) in 70 nucleotide resKJues 

wrthCaenorhabditiseleganscosmidF01D4. (Genbank accession number Z81 054). Thus, IL-1 delta polypeptides and 
polynucleotides of the present invents are expected to have, inter alia, sim.lar biobgical f unctic^s/pC^ Js to"^^ 
homotogous polypeptides and potynucleotkJes, and their utilrty is obvKius to anyone sk.lled in the art 
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1 GGCAOGAGGT TCCTCCCCAC TCTGTCrTTC TCACCTCTCC TTCACTTTTC 

51 CTAGCCTCCT CACCACCATC TGATCTATCT TGTTCTCTTC ACAAAAGGCT 

101 CTGAAGACAT CATGAACCCA CAAOGGGAGG CAGCACCCAA ATCCTATGCT 

151 ATTCGTGATT CTOGACAGAT GGTGTGGGTC CTGAGTGGAA ATTCTTTAAT 

201 AGCAGCTCCT CTTAGCOGCA GCATTAAGCC TGTCACTCTT CATTTAATAG 

251 CCTGTAGAGA CACAGAATTC AGTGACAAGG AAAAGGGTAA TATGGTTTAC 

301 CTGGGAATCA AGGGAAAAGA TCrCTGTCTC TTCTGTGCAG AAATTCAGGG 
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CAAGCCTACr 


TTGCAGCTTA 


AGCTTCAGGG 


CrCCCAAGAT 


AACATAGGGA 


401 


AGGACACTTG 


CIGGAAACTA 


GTTGGAATTC 


ACACATGCAT 


AAACaGGAT 


451 


GTGAGAGAGA 


GcTGCTTCAT 


GGGaACCCTT 


GACCAATGGG 


GAATAGGAGT 


501 


GGGTAGAAAG 


AAGTGGAAGA 


GTT CCTTT CA 


ACAT CACCAT 


CTCAGGAAGA 


551 


AGGACAAAGA 


TTTCTCATCC 


ATGOGGACCA 


ACATAGGAAT 


GCCAGGAAGG 


601 


ATGTAGAAAT 


AAGGGGAGGA 


AGATTCCCAT 


CrCtACAATC 


TT tGAGTGGG 


651 


TTTGCTATCA 


ATGAAATGCr 


ACAAATGGAA 


TAAGTTGCAG 


AAATTTTTCr 


701 


CTTTTCrTGG 


GTTCTGGAGA 


GTTTGTAAAA 


CAAGGACACT 


ATGTATTTTT 


751 


AAAGAGTTGG 


TAAATCTTAC 


CTGTAAAGCr 


AGAGAAGGT C 


GGAGT CTTTT 


801 


TAGGAGTAGA 


TTTGGACTAC 


ATAACCTGTA 


AATGTGTTTT 


GT CCAGT CCr 


851 


TAGAGTGTTT 


TTTAAAAAAT 


TGTAAAGTCA 


AGGTTTT CAT 


GAAAAATGGG 


901 


GAAGATCAGA 


CAACATTGGT 


CCTGAATTCC 


CACAGAGCAG 


CAAGCTACTA 


951 


GAGCrCAATC TGTTATTTCT 


TTTCCTGATG 


AACAGGGGTT 


AAGTCCTATG 


1001 


GAAGAAACAG 


CAGAATTATT 


CAAAATTATT 


TACATAATGT 


GCAATTATTC 


105 1 


ACT AG AG CAT 


GAGGAGTGAA 


AOGCrCTGTT 


TAGTATGTAT 


AACTTAAAAG 


1101 


GAACACATAC 


AATTAAAAGT 


AATTGAAAGA 


CATTT GTT CT 


TAAAAATT CT 


1151 


ATAATCTTAC 


ACTGGTAAAA TAAACTAGTT 


TTTCCGATGT 





A nucleotide sequence of a human IL-1 delta (SEQ ID NO: 1). 
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1 


MNPQPEAAPK 


SYAiroSBQM 


VWVLSGNSLI 


AAPLSRSIKP 


VTLHLIACH) 


51 


TEFSDKEKGN 


MVYLGIKGKD 


LCLFCAEIQG 


KPTLQLKLQG 


9QDNIGKDTC 
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101 WKLVGIHTCI NLDVFESCFM GTLDQWGIGV GR<KWKSSFQ HHHLBKKDKD 



151 FSSMRTNIGM PGPM 



An amino acid sequence of a human IL-] delta (SEQ ID NO: 2). " 

One polynucleotide of the present Invention encoding IL-1 delta may be obtained using standard cloninq and 

taoTpST^' 7 ' T.^ '""Z n""'' "^'^ ^^"^ °' '^"^^ osteoctestcxna using the express^Zrce 
\ ^ ^ St/ence{1991) 252:1651-1656; Adams, M.D. eta! Natum (19^) 355 

frn' n!?' ^ """^ ' f ^"'"'^ '"'^ ^""^^^^ Polynucleotides of the invention can also be obtained 

The nucleotide sequence encoding IL-1 delta polypeptKJe of SEQ ID NO:2 may be identical to the polypeptide 
encoding sequence contained in Table 1 (nucleotkJe number 112 to 603 of SEQ ID NO 1), or it may be a sequence 
IT ^ L^'"* °' ^^^^"dancy (degeneracy) of the genetic code, also encodes the polypeptide of SEqId NO 2' 
When the polynucleotides of the invention are used for the recomb.nant productKxi of IL-1 delta polypeptide the 
^oue'n' r; fh""' r ^"^"^ ^^^^^"^^ ^^'^^ ^^^^'^'^^ - ^ ^-^mem thereof, by hTcod ng 

l^Zl T ^ ■ °' '"^'o" peptide portions For 

example, a marker sequence which facilitates purification of the fused polypeptide can be encoded. In certain preferred 

vecrS^oen i ^ 7"""' ^^^"^"^^ ^ hexa^istidine pept^e. as prov^ed in 'the pQE 

vector (Q^gen, Inc ) and described in Gentz et ai , Proc Natl Acad Sci USA {1 989) 86:821 -824 or is an HA taq The 
»leo.de may also contain ncx^coding 5- and 3' sequences, such a^ 
ing and potyadenylation signals, ribosome binding sites and sequences that stabilize mRNA 

Further preferred embodiments are polynucleotides encoding IL-1 delta variants comprising the amino acd se- 

rrbsit^di^^^^^ 

are subst.Med, deleted or added, in any combination. Among the preferred polynucleotides of the present invention 
IS contained in Table 3 (SEQ ID NO: 3) encoding the amino acid sequence of Table 4 (SEQ ID NO: 4) 



1 GTTCCrCCCC ACTCTTTm-T TtfTCACCTW CCTTCACTTT TCCTAGCCTC 



51 CrCACCACCA TCTGATCTAT Cr^«,TTCrcr TCACAAAAGG CTCTGAAGAC 
101 ATC^GAACC CACAAOGGGA GGCAGCACCC AAt^CCTATG CTATTCGTGA 

151 ATTCTNGACA GATGGTGTGG GTCCTGAGTG GAAATTWrTT AATAGCAGCT 

201 CCrCTTAGCC GCAGCATTAA GCCTGTCACr CTTCATTTAA TAGCCTGTAG 

251 AGACACAGAA TTCAGTGACA AGGAAAAGGG TAATATGGTT TACCTGGGGA 

301 TCAAGGGAAA GAT CTCTGGT 

^ A partial nucleotide sequence of a delta (SEQ ID NO: l)! 
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30 



35 



45 



50 



I ^^^^^^^ ^Fv^^s^o^ y^^^^Tj^^;^ 

SI EFEDKEKGNM VYLGIKGKIS G 



A partial amino acia sequence of a huinan lL-1 delta (SEQ ID NO; 4). 

In '^'^'^^ '° polynuclecides lhat hybridize to the herein atx,veKJescnbed sequences 

TZ^TI: «=P«i^"y to polynucleotdes which hybririize under stringent co^it^s to 

me therein above-doscnbed polynucleotides. As herein used, the term -stringent conditk>ns- rr^ans hybridized 

, T "cv ^ " P'^'^'^^'y ^' ^"^ ™™ P^«fe-bly at least 95% yet even^"e 

preferably 97-99% identity between the sequences. 

SFoTn^'i^o","^'*,' °' ^™ °' •° « ^eq^e-^e contained in 

SEQ ID NO 1 or a fragment thereol (including lhat of SEQ ID NO:3). may be used as hybrklization probes for cDNA 
and genome DMA, to isotete full-length cDNAs and gen«„. C^es encoding IL-, delH polypeZld to »T.e 

ZanHhafhar: hi*" °' '"''^'"^ "^"^ o-^^^<'^^Poo'^ othenha 

S nTrr T *° " ' '""^ 3^"^ ^""^ hybridlzatir^ techniques are known to those 

w'ltavTI^eastM,^^^^^^ 

fr jL^^^TclJ^Mhrn Ili',™^"" ' •"'1'""'=':°"'" """'^'"9 P°^P«P'W«. eluding ho,rx,logs and orthologs 

trorn species other man human, composes the steps of screening an appropriate library under stingeni hybridization 
cond .»,s wilh a labeled probe having .he SEQ ID NO: , or a fragment thereof (including that of SEqYd Nol a^ 
isolanngull-len^hcDNAandgenomlccbnesc^ttainingsaidpolynucleotldesequence.S^ 

IhT °' ^"^ ''^P^^' 'L-^ "^'^ polynucleotides oMhe presentTnvJnt^ 

further ™iude a nucleotide sequence comprising a nucleolkJe sequence that hybridize under string^. con^^lTa 
iTa'r^ZT T ^ONO :o,s fragment thereof (including that of SEQ ID NO:3). Abo indud'^th 

LJ h ^'^hT w ' ^'^ P°I»P«PM« """prising amino acid sequence encoded by nucleotide sequence obtained 
bytheabovehybrriization condition Stringent hybrWizationconditKxrsare as defined aboveoralterr^^elyL^^^^ 

citrate), 50 rnM sodium phosphate (pH7 6), 5x Denhardl's solution. 10 % dextran su^ate, and 20 mlcrogramAr^tdena 
tured, sheared salmon spemi DNA, toltowed by washing the filters in O.lx SSC at about 65»C 

The polynucleotides and polypeptides of the present invention may be employed as research reagents and ma 
tenals for decovery of treatments and diagnosttes to animal and human disease 

10 Vectors, Host Ceils, Expressloo 

invem'^Tndhll7'n'*!lL^r '""P""" " PolynucleotKfe or polynucleotides of the present 

tides of the inven ,on by recombinant techniques. Cell-tree translatton systems can also be employed to prrS^^uch 
proteins using RNAs derived from the DNA constructs of the present invention 

F<xrecon*inantproductKX,, host cells can be genetically engineeredtoincorporate expression systems 
the eo^ pdynucleotdes of the present Inventlrx, Intrcxiuctlon of pdynucleotldes into host cells <^n bTeJ^X 

H^?f r»!^^* ""^ ^' ■ CiOA///VG y, MSOfl/irow /^Mwy^t, 2nd Ed., Cold Spnnq 

^,^^T. T' ^ ^"'"^ "''^> ^^^'^ ^"""^ transloction. DEAEiZn 

mediated t^nsfeclcn, IransvectKX,, mlcroin)ectlon, cationic lipki-mediated transfeclion, electroporatKX, transductir^ 
scrape loading, ballistic inlroduclion or infection uporaiion, iransauction, 

Representative examples cl appropriate hosts include bacterial cells, such as streptococci, staphylococci E coli 

mZrce'i: ^c™ 

A great variety of expression systems can be used Such systems include, among others, chromosomal eoisomal 
and virus-der^ed systems, e.g., vectors denved fr«n bac,er«, plasmids, frcx. bacterl^hage, froZ^p^^Xm 
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yeast eptsomes, from insertion elements, from yeast chromosomal elements, from viruses such as baculoviruses, 
papova viruses, such as SV40. vaccinia viruses, adenoviruses, fowl pox viruses, pseuctorabies viruses and retrovirus- 
es, and vectors derived from combinations thereof, such as those derived from plasmid and bacteriophage genetic 
elements, such as cosmids and phagemids The expression systems may contain control regions that regulate as well 

5 as engender expression. Generally, any system or vector suitable to maintain, propagate or express polynucleotides 
to produce a polypeptide in a host may be used. The appropriate nucleotide sequence may be inserted into an expres- 
sion system by any of a variety of well-known and routine techniques, such as, for example, those set forth in Sambrook 
et at., MOLECULAR CLONING, A LABORATORY MANUAL (supra). 

For secretion of the translated protein into the lumen of the endoplasmic reticulum, into the periplasmic space or 

10 into the extracellular environment, appropriate secretion signals may be incorporated into the desired polypeptide 
These signals nnay be endogenous to the polypeptide or they may be heterologous signals. 

If the IL-1 delta polypeptide is to be expressed for use in screening assays, generally, it is preferred that the 
polypeptide be produced at the surface of the cell. In this event, the cells may be harvested prior to use in the screening 
assay. If IL-1 delta polypeptide is secreted into the medium, the medium can be recovered in order to recover and 

'5 purify the polypeptide; if produced intracellularly, the cells must first be lysed before the polypeptide is recovered lt-1 
delta polypeptides can be recovered and purified from recombinant cell cultures by well-known methods including 
amrTKxilum sulfate or ethanol precipitation, acid extraction, anion or cation exchange chromatography, phosphocellu- 
lose chromatography, hydrophobic interaction chromatography, affinity chromatography, hydroxylapatite chronnalog- 
raphy and lectin chromatography. Most preferably, high performance Iquid chromatography is emptoyed for purification. 

20 Well known techniques for refolding proteins may be emptoyed to regenerate active conformation when the potypeptkJe 
is denatured during isolation and or purification. 

Diagnostic Assays 

25 This invention also relates to the use of IL-1 delta polynucleotides for use as diagnostic reagents. Detection of a 

mutated form of IL-1 delta gene associated with a dysfunction will provide a diagnostic tool that can add to or define 
a diagnosis of a disease or susceptibility to a disease which results from under-expression, over-expresskxi or altered 
expression of IL-1 delta. Individuals carrying mutations in the IL-1 delta gene may be detected at the DNA level by a 
variety of techniques. 

30 Nucleic acids for diagnosis may be obtained from a subject's cells, such as from blood, urine, saliva, tissue biopsy 

or autopsy material. The genomic DNA may be used directly for detection or may be amplified enzymatically by using 
PCR or other amplification techniques prior to analysis. RNA or cDNA may also be used in similar fashion. Deletk>ns 
and insertions can be detected by a change in size of the amplified product in comparison to the normal genotype. 
Point mutations can be identified by hybridizing amplified DNA to labeled lL-1 delta nucleotide sequences. Perfectly 

35 matched sequences can be distinguished from mismatched duplexes by RNase digestion or by differences in melting 
temperatures. DNA sequence differences may also be detected by alterations in electrophoretic mobility of DNA frag- 
ments in gels, with or without denatunng agents, or by direct DNA sequencing. See, e.g., Myers ©fa/.. Science (1 985) 
230: 1 242. Sequence changes at specific locations may also be revealed by nuclease protection assays, such as RNase 
and 81 protection or the chemical cleavage method See Cotton et al , Proc Natl Acad Sci USA (1 985) 85: 4397-4401 . 

40 tn another embodiment, an array of oligonucleotides probes comprising lL-1 delta nucleotide sequence or fragments 
thereof can be constructed to conduct efficient screening of e.g., genetic mutations. Array technology methods are 
well known and have general applicability and can be used to address a variety of questions in rrxjlecular genetcs 
including gene expression, genetic linkage, and genetic variability. (See for example: M.Chee etai. Science, Vol 274, 
pp 610-613 (1996)). 

45 The diagnostk; assays offer a process for diagnosing or determining a susceptibility to chronic and acute inflam- 

mation, arthritis, septicemia, autoimmune diseases (e.g. inflanrvnalory bowel disease, psoriasis), transplant rejection, 
graft versus host disease, infectkxi, stroke, ischemia, acute respiratory disease syndrome, restenosis, brain injury 
AIDS, bone diseases (e.g. osteoporosis), cancer (e.g. lymphoproliferative disorders), atherosclerosis, and Alzheimer's 
disease through detection of mutation in the lL-1 delta gene by the methods described 

so in addition, chronic and acute inflammation, arthritis, septicemia, autoimmune diseases (e.g. inflammatory bowel 

disease, psoriasis), transplant rejection, graft versus host disease, infection, stroke, ischemia, acute respiratory disease 
syndrome, restenosis, brain injury, AIDS, bone diseases (e.g. osteoporosis), cancer (e.g. lymphoproliferative disor- 
ders), atherosclerosis, and Alzheimer's disease, can be diagnosed by methods comprising determining from a sample 
derived from a subject an abnormally decreased or increased level of lL-1 delta polypeptide or IL-1 delta mRNA. 

55 Decreased or increased expression can be measured at the RNA level using any of the methods well known in the art 
for the quantitation of polynucleotides, such as. for example, PCR, RT-PGR, RNase protection, Northem bkjtting and 
other hybrkJization methods Assay techniques that can be used to determine levels of a protein, such as an IL-1 delta 
polypeptkJe, in a sample derived from a host are well known to those of skill in the art. Such assay methods include 
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radioimmunoassays, compel rtlve-binding assays, Western Bbt analysis and ELtSA assays. 

Thus in another aspect, the present invention relates to a diagonostic kit for a disease or suspectabillty to a disease, 
particularty chronic and acute inflammation, arthrrtts, septicemia, autoimmune diseases (e g inflammatory bowel dis- 
ease, psoriasis), transplant rejection, graft versus host disease, infection, stroke, ischemia, acute respiratory disease 
5 syndrome, restenosis, brain injury, AIDS, bone diseases (e.g. osteoporosis), cancer (e.g. lymphoproliferative disor- 
ders), atherosclerosis, and Alzheimer's disease, which comprises 

(a) a IL-1 delta polynucleotide, preferably the nucleotide sequence of SEQ ID NO: 1, or a fragment thereof; 

(b) a nucleotkje sequence complementary to that of (a), 

10 (c) a IL-1 delta polypeptide, preferably the polypeptide of SEQ ID NO: 2, or a fragment thereof; or 

(d) an antibody to a IL-1 delta polypeptide, preferably to the polypeptide of SEQ ID NO: 2. 

It will be appreciated that in any such kit, (a), (b), (c) or (d) may comprise a substantial component. 

15 Chromosonne Assays 

The nucleotide sequences of the present invention are also valuable for chromosome identification. The sequence 
is specifically targeted to and can hybridize with a particular location on an individual human chromosome. The mapping 
of relevant sequences to chromosomes according to the present invention is an important first step in correlating those 

20 sequences with gene associated disease. Once a sequence has been mapped to a precise chromosomal location, the 
physical positkxi of the sequence on the chronrrosome can be correlated with genetic map data. Such data are found, 
for example, in V. McKusick, Mendelian Inheritance in Man (available on line through Johns Hopkins University Wcteh 
Medical Library). The relatkjnship between genes and diseases that have been mapped to the same chromosomal 
region are then identified through linkage analysis (coinheritance of physically adjacent genes). The differences in the 

25 cDNA or genomic sequence between affected and unaffected individuals can also be determined. If a mutation is 
observed in some or all of the affected individuals but not in any normal individuals, then the mutation is likely to be 
the causative agent of the disease. 

Antibodies 

30 

The polypeptides of the invention or their fragments or analogs thereof, or cells expressing them can also be used 
as immunogens to produce antibodies immunospecrfic for the IL-1 delta polypeptkJes. The term "immunospecific" 
means that the antibodies have substantial! greater affinity for the polypeptides of the invention than their affinity for 
other related polypeptides in the prior art. 

35 Antibodies generated against the IL-1 delta polypeptides can be obtained by administering the polypeptides or 

epitope-beanng fragments, analogs or cells to an animal, preferably a nonhuman, using routine protocols. For prepa- 
ration of monoclonal antibodies, any technique which provkJes antibodies produced by continuous cell line cultures 
can bo used. Examples include the hybridoma technique (Kohlor, G. and Milstein, C, Afafure(1975) 256:495-497), the 
IrkHTia technique, the human B-cell hybndoma technique (Kozbor elai. Immunology Todays 983) 4:72) and the EBV- 

40 hybridoma technique (Cole ot ai, MONOCLONAL ANTIBODIES AND CANCER THERAPY, pp. 77-96, Alan R. Liss, 
Inc., 1985). 

Techniques for the production of single chain antibodies (U.S. Patent No. 4,946,778) can also be adapted to pro- 
duce single chain antibodies to polypeptides of this inventkjn Also, transgenc mice, or other organisms including other 
mammals, may be used to express humanized antibodies. 

45 The above-described antibodies may be employed to isolate or to identify ckxies expressing the polypeptide or to 

purify the polypeptides by affinity chromatography 

Antibodies against IL-1 delta polypeptides may also be empbyed to treat chronic and acute inflammatkxi, arthritis, 
septicemia, autoimmune diseases (e.g. inflammatory bowel disease, psoriasis), transplant rejection, graft versus host 
disease, infection, stroke, ischemia, acute respiratory disease syndrome, restenosis, brain injury, AIDS, bone diseases 

50 (e.g. osteoporosis), cancer (e.g. lymphoproliferative disorders), atherosclerosis, and Alzheimer's disease, anrKXig oth- 
ers. 

Vaccines 

55 Another aspect of the inventkxi relates to a method for inducing an immunologcal response in a mamnnal which 

comprises inoculating the mammal with IL-1 delta polypeptide, or a fragment thereof, adequate to produce antibody 
and/or T cell immune response to protect said animal from chronk; and acute inflammation, arthntis, septk:emia, au- 
toimmune diseases (e.g. inflammatory bowel disease, psoriasis), transplant rejection, graft versus host disease, infec- 
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tion. stroke, ischemia, acute respiratory disease syndrome, restenosis, brain injury, AIDS, bone diseases (e g oste- 
oporosis), cancer (e.g. lymphoprol iterative disorders), atherosclerosis, and Alzheimer's disease, among others. Yet 
another aspect ot the invention relates to a method of inducing immunological response in a mammal which comprises, 
delivering IL-1 delta polypeptide via a vector directing expression of IL-1 delta polynucleotide in vivo in order to induce 

5 such an immunological response to produce antibody to protect said animal from diseases 

Further aspect of the invention relates to an immunological/vaccine formulation (composition) which, when intro- 
duced into a mammalian host, induces an immunological response in that mammal to a IL-1 delta polypeptide wherein 
the composition comprises a IL-1 delta polypeptide or IL-1 delta gene. The vaccine formulation may further comprise 
a suitable carrier Since IL-1 delta polypeptide may be broken down in the stomach, it is preferably administered 

'0 parenterally (including subcutaneous, intramuscular, intravenous, intradernnal etc. injection). Formulations suitable for 
parenteral administration include aqueous and non-aqueous sterile injection solutions wh ich may contain anti-oxidants, 
buffers, bacteriostats and solutes which render the formulation isotonic with the biood of the recipient; and aqueous 
and non-aqueous sterile suspensions which may include suspending agents or thickening agents The formulations 
may be presented in unit-dose or multi-dose containers, for example, sealed ampoules and vials and may be stored 

15 in a freeze-dried condition requiring only the addition of the sterile liquid carrier Immediately prior to use. The vaccine 
formulation may also include adjuvant systems for enhancing the immunogenicity of the formulation, such as oil-in 
water systems and other systems known in the art. The dosage will depend on the specific activity of the vaccine and 
can be readily determined by routine experimentation. 

20 Screening Assays 

The IL-1 delta polypeptide of the present invention may be employed in a screening process for compounds which 
activate (agonists) or inhibit activation of (antagonists, or otherwise called inhibitors) the IL-1 delta polypeptide of the 
present invention. Thus, polypeptides of the inventkxi may also be used to assess identify agonist or antagonists from, 

25 for example, cells, cell-free preparations, chemical libraries, and natural product mixtures. These agonists or antago- 
nists may be natural or modified substrates, ligands, enzymes, receptors, etc., as the case may be, of the polypeptide 
of the present invention; or rr»ay be structural or functional mimetics of the polypeptide of the present invention. See 
Coligan et ai. Current Protocols in fmmuno/ogy 1 (2): Chapter 5 (1991). 

IL-1 delta polypeptides are responsible for many biological functions, including many pathologies. Accordingly it 

30 Is desirous to find compounds and drugs which stimulate IL-1 delta polypeptide on the one hand and which can inhibit 
the function of IL-1 delta polypeptide on the other hand. In general, agonists are employed for therapeutic and prophy- 
lactic purposes for such conditions as chronic and acute inflammation, arthritis, septicemia, autoimmune diseases (e. 
g inflammatory bowel disease, psonasis), transplant rejection, graft versus host disease, infection, stroke, ischemia, 
acute respiratory disease syndrome, restenosis, brain injury, AIDS, bone diseases (e g. osteoporosis), cancer (e.g. 

35 lymphoproliferative disorders), atherosclerosis, and Alzheimer's disease Antagonists may be employed for a variety 
of therapeutk; and prophylactic purposes for such conditions as chronic and acute inflammation, arthritis, septicemia, 
autoimmune diseases (e g inflammatory bowel disease, psoriasis), transplant rejection, graft versus host disease, 
infection, stroke, ischemia, acute respiratory disease syndrome, restenosis, brain injury, AIDS, bone diseases (e.g. 
osteoporosis), cancer (e g. lymphoproliferative disorders), atherosclerosis, and Alzheimer's disease. 

40 In general, such screening procedures may involve using appropriate cells which express the IL-1 delta potypeptkJe 

or respond to IL-1 delta polypeptide of the present inventkjn. Such cells include cells from mammals, yeast, Drosophila 
or E. coli. Cells whk;h express the IL-1 delta polypeptide (or cell membrane containing the expressed polypeptide) or 
respond to IL-1 delta polypeptide are then contacted with a test compound to observe binding, or stimulation or inhibition 
of a functional response. The ability of the cells which were contacted with the candidate compounds is compared with 

45 the same cells whtch were not contacted for IL-1 delta activity. 

The IL 1 delta cDNA, protein and antibodies to the protein may also be used to configure assays tor detecting the 
effect of added compounds on the productkjn of IL-1 delta mRNA and protein in cells. For example, an ELISA may be 
constructed for measuring secreted or cell associated levels of IL-1 delta protein using monoclonal and polyclonal 
antibodies by standard methods known in the art, and this can be used to discover agents (i.e. antagonists or agonists) 

50 which may inhibit or enhance the production of IL-1 delta from suitably manipulated cells or tissues. 

The IL-1 detta protein may be used to identify membrane bound or soluble receptors through standard receptor 
binding technkiues known in the art. These include, but are not limited to, ligand binding and crosslinking assays in 
which the IL-1 delta is labeled with a radk>active isotope (eg ^^\), chemically modified (e.g. biotinylated), or fused to 
a peptide sequence suitable for detectran or purification, and incubated with a source of the putative receptor (cells, 

55 cell membranes, cell supernatants, tissue extracts, bodily flukis). Other methods include biophysical technques such 
as surface plasnnon resonance and spectroscopy. In addition to being used for purification and cloning of the receptor, 
these binding assays can be used to Identify agonists and antagonists of IL-1 detta which compete with the binding of 
IL-1 delta to its receptors. The above binding assays can be used to identify cells which respond blobgicalty to IL-1 
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fxl^^' 'Jtll'^r"" '° " k "^^ ''""8"' " "3"^' "«nsductK^ pathways and In gene 

1 del Tsp^rtvir"''' '°' °' " °' 

H=, J*'^''^'^?'! "'""^'"g °' « '=«"dkiate compound wherein adherence to the cells bearing the IL-1 

delta polypep ide « detected by means o, a label directly or indirectly associated w„h the candidate compound or ii 

tnllX^ m T 'hT °' "--^ ■^"'^ Po^pep.ide, using detection systems appropr^te to 

an^^^^^^^^^^ ' rT^r °' ''^^ S^"^'^'^ ^=^V0d in .he presence ofT known 

agonist and the effect on activate by the agonist by the presence of the candidate compound is obsenred 

IL 1 c^^telt^e^i'tnT*' ='«P^ °> -"'"'"9 a candidate compound wrth a solution confining a 

Icl'^treS'^ast'^rd'""^ ~' "'"^ ^"^^ =-"^-3 dl 

efff..?^^^^"^ cDNA, protein and antibodies to the protein may also be used to configure assays for detecting the 
e«ec Of ^ed compounds on the production of IL-1 delta mRNA and protein in cells. For example an ELISA may be 
constructed for measuring secreted or cell associated levels of IL-1 delta protein using nxx,oclonal and 

antibodies by standard methods knov^ in theart.and this can be used to discover agents which may inhib^^^^^^^ 
the P'°^-'- o IL-l delta (also called antagcxiis, or ag^ist, respective^, from su'ab^ manipuJeScror tissues 

K H , 1 '° '^"'"^ '^""^ °' '«=«P'°'^. " any. through standard 

Tavs^n w.;^rtirX"?*?t :S' T "'"'^ "°' '""^ '°' ^'"=""9 and crosslinking 

a^ays in wh«;fi the IL-1 delta is tebeled wrth a radioactive isotope (eg 1251), chemically modified (eg biolinylated) or 

uch as uTa^e oLm^ supernatants^tissue extracts, bodi^ fluids, Other n^lhods IrKlude btoph^sical techn^s 
r™Th»rhrnH ! spectroscopy In addition to being used lor purificatkx, and cloning o^the 

Zino Of t , 'r"^'' 'f '° ""^'"^ "3^'^'^ ^"•^9°"'='= °' <<«"a whch compete Lh the 
binding of IL-1 delta to its receptors, if any. Standard methods for conducting screening assays are well understood in 

oro..^n!Tr' ""'r"!' "^"^ P'^P^P'"^ antagonists include antibodies or, in some cases, oligonucleotides or 
1 delta polypeptKie, e g., a Iragment o( the ligands, substrates, enzymes, receptors, etc.; or small molecules which 
ptven.!? °' ^ "''<^^- - -'-^ °' thTXm* 

receltn?, ^"°*7^^P^'' *° P^««"' ^ebtes to a screening kit lor kfentifying agonists, antagonists, ligands 

Tcr s itrr ;o;Zir:hL^ i^i^sr °' — - — - p- 

(a) a IL-1 delta polypeptide, preferabty that of SEQ ID NO:2; 

(b) a recombinant cell expressing a IL-1 delta polypeptide, preferably that of SEQ ID NO 2 

(c) a cell membrane expressing a IL-1 delta polypeptide; preferably that of SEQ ID NO 2 or 

(d) antibody to a IL-1 delta polypeptide, preferably that of SEQ ID NO: 2. 

It will be appreciated that .n any such krt, (a), (b). (c) or (d) may comprise a substantial component. 
Prophylactic and Therapeutic Methods 

This invention provides methods of treating abnomnal cond.tons such as, chronic and acute inflammatkxi arthritis 
sept.cem.a autoimmune diseases (e.g. inflamrre.ory bowel disease, psonasis). transptent rejectKH. g^f^^rsus hS 
disease ^fect«n stroke, .schema, acute respiratory disease syndrome, restenosis, brain inj ry. AIDS bone diseases 
^g. osteoporosis), cancer (e g ^mphoproliferat.e disorders), atherosclerosis, and Alzheimer's disease re™ 
both an excess of and insufficient amounts of IL-1 delta polypeptide activity. 

If the activity of IL-1 delta polypeptide is in excess, several approaches are available. One approach comprises 
admin stenng to a subject an inhibitor compound (antagonist) as hereinabove descnbed akxig with a pharmacTuS 

rC rbrdln" 1 rT ^T^^ ''^ ^^^^^^ ■ P<^'VPep.^e. such as'?or"le 

b ockir^g the binding of l^nds, substrates, enzymes, receptors, etc., or by inhibiting a second signal and therebv 

ttCdsu'bt^^^^^ 

ste ^ W I L^^^ ""^P"''"" endogenous IL-1 delta polypeptide may be admin 

istered. TypK^al embodiments of such competitors comprise fragments of the IL-1 delta polypeptide 

endl',^^rstLTdPr''r"*:'H '"^ PO^PeP'ides still capable of binding the ligand ,n ccx^petitic. wrth 

endogenouslL-ldelta polypeptide may be admin^teredTypicalembodiments of such competitors comprise f 
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of the IL-1 delta polypeptide. 

In still another approach, expression of the gene encoding endogenous IL-1 delta polypeptide can be inhibited 
using expression blocking techniques. Known such techniques involve the useof antisense sequences, either internally 
generated or separately administered. See, for example, O'Connor, J Neurochem (1 991 ) 56:560 in Qliqodeoxynucle- 

5 otides as Antisense Inhibitors of Gene Expression, CRC Press, Boca Raton, FL (1 988). Alternatively, oligonucleotides 
which form triple helices with the gene can be supplied. See, for example, Lee etal . Nucleic Acids Res (1 979) 6 3073; 
Cooney ef al , Sc/ence (1 988) 241 456, Dervan etai. Science (1 991 ) 251 1 360 These oligomers can be administered 
perse or the relevant oligomers can bo expressed in vivo. 

For treating abnormal conditions related to an under-expression of IL-1 delta and its activity, several approaches 

10 are also available One approach comprises administering to a subject a therapeutically effective amount of a compound 
which activates IL-1 delta polypeptide, i.e., an agonist as described above, in combination with a pharnnaceutically 
acceptable carrier, to thereby alleviate the abnormal condrtion. Alternatively, gene therapy may be employed to effect 
the endogenous production of IL-1 delta by the relevant cells in the subject. For example, a polynucleotide of the 
invention may be engineered for expression in a replication defective retroviral vector, as discussed above. The rctro- 

15 viral expression construct may then be isolated and introduced into a packaging cell transduced wrth a retroviral plasmki 
vector containing RNA encoding a polypeptide ol the present invention such that the packaging cell now produces 
infectious viral particles containing the gene of interest. These producer cells may be administered to a subject for 
engineering cells in vrvoand expression of the polypeptide in vivo. For overview of gene therapy, see Chapter 20, 
Gene Therapy and other Molecu^r Genetic-based Therapeutic Approaches, (and references cited therein) in Human 

20 Molecular Genetics. T Strachan and A P Read, BIOS Scientific Publishers Ltd (1 996). Another approach is to administer 
a therapeutic amount of IL-1 delta polypeptides in combination with a suitable pharnnaceutbal carrier 

Formulation and Administration 

25 Peptides, such as the soluble form of IL-1 delta polypeptides, and agonists and antagonist peptides or snrrall mol- 

ecules, may be formulated in combination with a suitable pharmaceutical carrier Such formulations comprise a ther- 
apeutically effective annount of the polypeptide or compound, and a pharnr\aceutically acceptable carrier or excipient. 
Such carriers include but are not limited to, saline, buffered saline, dextrose, water, glycerol, ethanol, and combinations 
thereof. Formulation should suit the mode of administration, and is well within the skill of the art. The invention further 

30 relates to pharmaceutical packs and kits comprising one or more containers filled with one or more of the ingredients 
of the aforementioned compositions of the invention. 

Polypeptides and other compounds of the present invention may be employed atone or in conjunction with other 
compounds, such as therapeutic compounds 

Preferred forms of systemic administratton of the pharmacoutk;al compositions include injection, typically by intra- 

35 venous injection. Other injection routes, such as subcutaneous, intramuscular, or intraperitoneal, can be used. Alter- 
native means for systemic administration include transmucosal and transdermal administratton using penetrants such 
as bile salts or fusidk; acids or other detergents In addition, if property formulated in enteric or encapsulated formula- 
tions, oral administratkxi may also be possible. Administration of these compounds may also be topical and/or localized, 
in the form of salves, pastes, gels and the like 

40 The dosage range required depends on the chotoe of peptide, the route of administratkxi, the nature of the formu- 

lation, the nature of the subject's conditton. and the judgment of the attending practitioner. Suitable dosages, however, 
are in the range of 0.1-100 )ag/kg of subject. WkJe variatkxis in the needed dosage, however, are to bo expected in 
view of the variety of compounds available and the differing efficiencies of various routes of administration. For example, 
oral administration would be expected to require higher dosages than administration by intravenous injection, \feriattons 

45 in these dosage levels can be adjusted using standard empirical routines for optimtzatkxi, as is well understood in the 
art. 

Polypeptides used in treatment can also be generated endogenously in the subject, in treatment rrxxJalities often 
referred to as "gene therapy' as described above. Thus, for example, cells from a subject may be engineered with a 
polynucleotide, such as a DNA or RNA, to encode a polypeptide ex vivo, and for example, by the use of a retroviral 
50 plasmid vector The cells arc then introduced into the subject. 

Examples 

The examples betow are carried out using standard techniques, which are well known and routine to those of skill 
55 in the art, except where othenwise described in detail. The examples illustrate, but do not limit the invention. 
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Example 1 

A partial clone encoding IL-1 delta was identified through a search of a commercial database using the amino acid 
sequence of a prevK>usty KJentffied novel member of the IL-1 family, IL-Ira p. which is unpublished but has been 
subrnrtted in a previous patent application {U.S. Serial Number 08/790,032). The partial sequence of this clone shared 
34 8/oamrno acid Identity with IL-1rap, and 25.8% Identity with humanlMfi(Auronetal.,Proc Natl Aca Sci USA 
81 7907-7911 (1984); C.J March et af, Nature 315:641-647 (1985)) The clone encoding IL-15 was found in an oste- 
oclastoma cell library. 

Example 2 

Although there are several methods to obtain the full length cDNA, two are outlined below 

^ .) The method of RapKJ Amplification of cDNA Ends (RACE) can be utilized to obtain the 5' end See Frohman 
et al., Proc. Nat Acad. Sci USA 85, 8998-9002 (1988). Briefly, specific oligonucleotides are annealed to mRNA 
and used to prime the synthesis of the cDNA strand. Following destruction of the mRNA wrth RNaseH a doIv<; 
anchor sequence is added to the 3" end of the cDNA and the resulting fragment is amplified using a nested^et of 
annsense primers and an anchor sequence primer The amplified fragment is cloned into an appropriate vector 
and subjected to restriction and sequence analysis 

2. ) The polymerase chain reaction can be used to amplify the 5* end of the cDNA from human cDNA libraries usina 
sequential rounds of nested PGR with two sets of primers One set of antisense primers is specific to the 5" end 
o the partial cDNA and the other set of pnmers anneals to vector specific sequence. The amplified products are 
cloned into an appropriate vector and subjected to restriction and sequence analysis. 

All publcations, .ncluding but not Kmited to patents and patent applicatK>ns, cited in this specificatK>n are herein 
incorporated by reference as if each ind vidual publication were specifically and individually indicated to be incorporated 
by reference herein as though fully set forth. 
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the description 

SEQUENCE LISTING 



(1) GENERAL INFORMATION 



(i) APPLICANT: SmithKline Beecham Corporation 

(ii) TITLE OF THE INVENTION: A Novel Member of the IL- 

Faraily, IL-1 Delta 

(iii) NUMBER OF SEQUENCES: 4 

(iv) CORRESPONDENCE ADDRESS: 

{A} ADDRESSEE: F J Cleveland & Company 

(B) STREET: 40/43 Chancery Lane 

(C) CITY: London 

(D) COUNTY: 

(E) COUNTRY; ttoited Kingdom 

(F) POST CODE: WC2A IJQ 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Diskette 

(B) COMPUTER: IBM Compatible 
to OPERATING SYSTEM: DOS 

(D) SOFTWARE: FastSEQ for Windows Version 2.0 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: To be assigned 

(B) FILING DATE: 29-SEP-1997 

(C) CLASSIFICATION: UNKNOWN 

(vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: 60/046,957 

(B) FILING DATE: May 19, 1997 



{viii) ATTORNEY/AGENT INPORMATIMI : 

(A) NAME: CRUMP. Julian Richard John 

(B) GENERAL AUTHORISATION NUMBERS: 37129 and 37127 

(C) REFERENCE/DOCKET NUMBER: GH-70018 
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(ix) TELECOWTONI CATION INFORMATION: 
(A) TELEPHONE: +44 171 405 5875 
^ (B) TELEFAX: +44 171 831 0749 

(C) TELEX: 

10 

(2) INFORMATION FOR SEQ ID N0:1: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1190 base pairs 

(B) TYPE: nucleic acid 
{O STRANDEDNESS : single 
{D) TOPOLOGY: linear 

20 (ii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID »0:1: 



25 


GGCACGAGGT 


TCCTCCCCAC 


TCTGTCTTTC 


TCACCTCTCC 


TTCACTTTTC 


CTAGCCTCCT 


60 




CACCACCATC 


TGATCTATCT 


TGTTCTCTTC 


ACAAAAGGCT 


CTGAAGACAT 


CATGAACCCA 


120 




CAACC3GGAGG 


CAGCACCCAA 


ATCCTATGCT 


ATTCGTGATT 


CTCGACAGAT 


GGTGTGGGTC 


180 




CTGAGTGGAA 


ATTCTTTAAT 


AGCAGCTCCT 


CTTAGCCGCA 


GCATTAAGCC 


TGTCACTCTT 


240 


30 


CATTTAATAG 


CCTGTAGAGA 


CACAGAATTC 


AGTGACAAGG 


AAAAGGGTAA 


TATGGTTTAC 


300 




CTGGGAATCA 


AGGGAAAAGA 


TCTCTGTCTC 


TTCTGTGCAG 


AAATTCAGGG 


CAAGCCTACT 


360 




TTGCAGCTTA 


AGCTTCAGGG 


CTCCCAAGAT 


AACATAGGGA 


AGGACACTTG 


CTGGAAACTA 


420 


35 


GTTGGAATTC 


ACACATGCAT 


AAACCTGGAT 


GTGAGAGAGA 


GCTGCTTCAT 


GGGAACCCTT 


480 


GACCAATGGG 


GAATAGGAGT 


GGGTAGAAAG 


AAGTGGAAGA 


GTTCCTTTCA 


ACATCACCAT 


540 




CTCAGGAAGA 


AGGACAAAGA 


TTTCTCATCC 


ATGCGGACCA 


ACATAGGAAT 


GCCAGGAAGG 


600 




ATGTAGAAAT 


AAGGGGAGGA 


AGATTCCCAT 


CTCTACAATC 


TTT6AGTGGG 


TTTGCTATCA 


660 


40 


ATGAAATGCT 


ACAAATGGAA 


TAAGTTGCAG 


AAATTTTTCT 


CTTTTCTTGG 


GTTCTGGAGA 


720 


GTTTGTAAAA 


CAAGGACACT 


ATGTATTTTT 


AAAGAGTTGG 


TAAATCTTAC 


CTGTAAAGCT 


780 




AGAGAAGGTC 


GGAGTCTTTT 


TAGGAGTAGA 


TTTGGACTAC 


ATAACCTGTA 


AATGTGTTTT 


840 




GTCCAGTCCT 


TAGAGTGTTT 


TTTAAAAAAT 


TGTAAAGTCA 


AGGTTTTCAT 


GAAAAATGGG 


900 


45 


GAAGATCAGA 


CAACATTGGT 


CCTGAATTCC 


CACAGAGCAG 


CAAGCTACTA 


GAGCTCAATC 


960 




TGTTATTTCT 


TTTCCTGATG 


AACAGGGGTT 


AAGTCCTATG 


GAAGAAACAG 


CAGAATTATT 


1020 




C7UUATTATT 


TACATAATGT 


GCAATTATTC 


ACTAGAGCAT 


GAGGAGTGAA 


ACGCTCTGTT 


1080 




TAGTATGTAT 


AACTTAAAAG 


GAACACATAC 


AATTAAAAGT 


AATTGAAAGA 


CATTTCTTCT 


1140 


50 


TAAAAATTCT 


ATAATCTTAC 


ACTGGTAAAA 


TAAACTAGTT 


TTTCCCATGT 




1190 



55 {2) INFORMATION FOR SEQ ID NO : 2 : 
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(i) SEQOENCE CHARACTERISTICS: 

(A) LENGTH: 164 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 
CD) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 



Met Asn Pro Gin Arg Glu Ala Ala Pro Lys Ser Tyr Ala He Arg Asp 

15 10 15 

Ser Arg Gin Met Val Trp Val Leu Ser Gly Asn Ser Leu He Ala Ala 

20 25 30 

Pro Leu Ser Arg Ser He Lys Pro Val Thr Leu His Leu He Ala Cys 

35 40 45 

Arg Asp Thr Glu Phe Ser Asp Lys Glu Lys Gly Asn Met Val Tyr Leu 

50 55 60 

Gly He Lys Gly Lye Asp Leu Cys Leu Phe Cys Ala Glu He Gin Gly 
^5 70 75 80 

Lys Pro Thr Leu Gin Leu Lys Leu Gin Gly Ser Gin Asp Asn He Gly 

85 90 95 

Lys Asp Thr Cys Trp Lys Leu Val Gly He His Thr Cys He Asn Leu 

105 110 
Asp Val Arg Glu Ser Cys Phe Met Gly Thr Leu Asp Gin Trp Gly He 

115 120 125 

Gly Val Gly Arg Lys Lys Trp Lys Ser Ser Phe Gin His His His Leu 

130 135 140 

Arg Lys Lys Asp Lys Asp Phe Ser Ser Met Arg Thr Asn He Gly Met 
145 150 
Pro Gly Arg Met 



160 



(2) INFORMATION FOR SEQ ID NO : 3 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 320 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 
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GTTCCTCCCC ACTCTTTNTT TNTCACCTNT CCTTCACTTT TCCTAGCCTC CTCACCACCA 60 

TCTGATCTAT CTMGTTCTCT TCACAAAAGG CTCTGAAGAC ATCATGAACC CACAACGGGA 120 

GGCAGCACCC AANTCCTATG CTATTCGTGA ATTCTNGACA GATGGTGTGG GTCCTGAGTG 180 

GAAATTNTTT AATAGCAGCT CCTCTTAGCC GCAGCATTAA GCCTGTCACT CTTCATTTAA 240 

TAGCCTGTAG AGACACAGAA TTCAGTGACA AGGAAAAGGG TAATATGGTT TACCTGGGGA 300 

TCAAGGGAAA GATCTCTGGT 320 

(2) INFORMATION FOR SEQ ID NO: 4: 



^5 {i} SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 71 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 
20 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



25 



30 



35 



40 



50 



55 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:4: 

Thr His Asn Gly Arg Gin His Pro Xaa Pro Met Leu Phe Val Asn Ser 

15 10 IS 

Xaa Gin Met Val Trp Val Leu Ser Gly Asn Xaa Leu lie Ala Ala Pro 

20 25 30 

Leu Ser Arg Ser lie Lya Pro Val Thr Leu His Leu lie Ala Cys Arg 

35 40 45 

Asp Thr Glu Phe Ser Asp Lys Glu Lys Gly Asn Met Val Tyr Leu Gly 

50 55 60 

lie Lys Gly Lys He Ser Gly 
65 70 



Claims 

1. An isolated polynucleotide comprising a nucleotide sequence that has at least 80% identity over its entire length 
45 lo a nucleotide sequence encoding the IL-1 delta polypeptide of SEQ ID NO:2; or a nucleotide sequence comple- 

nnentary to said isolated polynucleotide. 

2. The polynucleotide of claim 1 wherein said polynucleotide comprises the nucleotide sequence contained in SEQ 
ID NO:1 encoding the IL-1 delta polypeptide of SEQ ID N02 

3. The polynucleotide of claim 1 wherein said polynucleotide comprises a nucleotide sequence that is al least 80% 
identical to that of SEQ ID NO: 1 over its entire length. 

4. The polynucleotide of claim 3 which is polynucleotide of SEQ ID NO: 1 . 

5. The polynucleotide of claim 1 which is DNA or RNA. 

6. A DN Aor RNA molecule comprising an expression system, wherein said expression system is capable of producing 
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a IL-1 delta polypeptide comprising an amino acid sequence, which has at least 80% identity with the polypeptide 
of SEQ ID NO: 2 when said expression system is present in a compatible host cell. 

7. A host cell comprising the expression system of claim 6. 

8. A process for producing a IL-1 delta polypeptide comprising cuttunng a host of claim 7 under conditions sufficient 
for the production of said polypeptide and recovering the polypeptide from the culture 

9. A process for producing a cell which produces a IL-1 delta polypeptide thereof comprising transforming or trans- 
fecting a host cell with the expression system of claim 6 such that the host cell, under appropriate culture conditions 
produces a IL-1 delta polypeptide. 



10. A IL-1 delta polypeptide comprising an amino acid sequence which is at least 80% identical to the amino acid 
sequence of SEQ ID NO:2 over its entire length. 

11. The polypeptide of claim 10 which comprises the amino acid sequence of SEQ ID NO:2. 

12. An antibody immunospecrftc for the tL-1 delta polypeptide of claim 10. 

13. A method for the treatment of a subject in need of enhanced activity or expression of IL-1 delta polypeptide of 
claim 10 comprising: 



(a) administering to the subject a therapeutically effective amount of an agonist to said polypeptide, and/or 

(b) providing to the subject an isolated polynucleotide comprising a nucleotide sequence that has at least 807o 
Identity to a nucleotide sequence encoding the IL-1 delta polypeptide of SEQ ID NO:2 over its entire length 
or a nucleotide sequence complementary to said nucleotide sequence in a form so as to effect production of 
said polypeptide activity in vivo. 

14. A method for the treatment of a subject having need to inhibit activity or expression of IL-1 delta polypeptide of 
claim 10 comprising: 



(a) administering to the subject a therapeutically effective annount of an antagonist to said polypeptide and/or 

(b) administering to the subject a nucleic acid molecule that inhibrts the expression of the nucleotide sequence 
encoding said polypeptide; and/or 

(c) administering to the subject a therapeutically effective amount of a polypeptide that competes with said 
polypeptide for its ligand, substrate, or receptor. 

15. A process for diagnosing a disease or a susceptibility to a disease in a subject related to expression or activity of 
IL-1 delta polypeptide of claim 10 in a subject comphsing: 

(a) determining the presence or absence of a mutation in the nucleotide sequence encoding said IL-1 delta 
polypeptide in the genome of said subject; and/or 

(b) analyzing for the presence or arrrount of the IL-1 delta polypeptide expression in a sample derived from 
said subject. 

16. A method for identifying compounds which inhibit (antagonize) or agonize the IL-1 delta polypeptide of claim 10 
which comprises: 



(a) contacting a candidate compound with cells which express the IL-1 delta polypeptide (or cell membrane 
expressing IL-1 delta polypeptide) or respond to IL-1 delta polypeptide; and 

(b) obsen^ing the binding, or stimulation or inhibition of a functional response; or comparing the ability of the 
cells (or cell membrane) which were contacted with the candidate compounds with the same cells which were 
not contacted for IL-1 delta polypeptide activity. 



17. An agonist identified by the method of claim 16. 



18. An antagonist identified by the method of claim 16 
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19. A recombinant host cell produced by a method of Claim 9 or a membrane thereof expressing a IL-1 delta polypep- 
tide. 



5 



w 



15 



20 



25 



30 



35 



40 



45 



50 



21 



